Background: In outpatient care in Germany, medical assistants (MAs) are the contact persons for patients' concerns and their working conditions are relevant to their own health and the provided quality of care. MAs working conditions have been described as precarious leading to high levels of work stress. Consequently, we aimed to examine MAs' needs for work-related improvements. Methods: We surveyed 887 employed MAs between September 2016 and April 2017. A 20-item questionnaire measured desired improvements. To measure correlations between variables we computed a matrix of tetrachoric correlations for binary variables and performed an exploratory factor analysis. We ran ordinal logistic regression models employing 11 independent variables to examine determinants of needs. Results: A total of 97.3% of the participants expressed any need and, on average, 10.27 needs were reported. Most frequently, needs were expressed related to a higher salary (87.0%), less documentation (76.0%) and more recognition from society (75.4%). Exploratory factor analysis suggested three dimensions of needs for work-related improvements (i.e. working conditions, reward from the supervisor and task-related independence). Ordinal logistic regression models only identified determinants for the outcome variable task-related independence, which was more frequent in those with longer work experience or in a leadership position. Conclusions: The high prevalence of desired workplace-related improvements among MAs highlights the relevance of modifying their working conditions. The fact that we found only few determinants signals that there are no specific high-risk subgroups, but interventions to improve MAs' working conditions should target the entire MA population.
Introduction
Medical assistants (MAs; in German: "Medizinische Fachangestellte") represent the largest occupational group in outpatient care in the German health care system. Medical assistants usually provide basic clinical and administrative assistance in outpatient physician practices [1] . A large proportion of tasks (e.g., related to standardized diagnostic procedures, such as taking blood samples, ECG or spirometry) are assigned to MAs and supervised by physicians. Further, MAs act as the first contact persons for patients and their queries or complaints and make significant contributions to patient satisfaction, patient safety and the quality of the doctorpatient communication [2] [3] [4] . These quality of care indicators are, amongst others, determined by the psychosocial working conditions of health care staff [5] . MAs' working conditions have been characterized as precarious, which includes low wages, irregular working hours [6] , high workloads and the requirement to handle unforeseeable incidents at the workplace [7] . As a corollary, MAs experience high levels of work stress [8, 9] . While interpersonal difficulties with supervisors (i.e. mostly physicians) and colleagues are often perceived as an additional burden, social support from colleagues is also perceived as a work-related resource alleviating work stress [7] . Overall, MAs' working conditions have received little research attention to date. This is contrasted by abundant research on the working conditions of some other health care professions, in particular physicians and nurses [10, 11] . As the working contexts and tasks of nurses and MAs differ considerably, it cannot be assumed that insights into the work stress among nurses can be readily generalized to MAs. As mentioned above, MAs are involved in the long-term management of patients and likely have more frequent and closer interpersonal contact with patients, who may in some instances act reluctantly, very demanding and impolitely [12] . Furthermore, in contrast to nurses, MAs' duties, such as having a large number of very short interactions with patients over the telephone each day, have been found to be associated with exceptionally high psychological demands and feelings of low job control [13] . Furthermore, compared to nurses, MAs' tasks may range from administrative tasks to the execution of various medical procedures as delegated by the physician. As a consequence the match between the MAs preferred tasks and the actual tasks may be low. Such mismatches have been found to be associated with reduced job satisfaction and poor mental health [14] . Furthermore, in contrast to hospital settings, outpatient practices mainly have small teams and their physician acts as both the formal supervisor and employer of MAs. As a consequence, the working climate, career prospects and career development of MAs may strongly depend on the characteristics and leadership style of that physician. Additionally, if a team member is absent from work due to sickness, management of the additional workload by the absent employee is obviously more challenging for smaller teams, such as in outpatient practices.
Therefore, research into the specific working conditions of MAs is crucial due to the close link of adverse working conditions with poor health outcomes (e.g. poor self-rated health and symptoms of depression or anxiety), increased self-reports of major medical errors and intentions to leave the profession, as documented by a recent study from our group [9] .
A proper needs assessment represents the starting point for the development, implementation and evaluation of interventions according to well-established health promotion frameworks (e.g. PRECEDE-PROCEED) [15] . Having identified several types of key occupational needs and desired improvements in our previous qualitative study [7] we now sought to quantify those needs in terms of their prevalence and potential determinants in the present study. Needs may be conceptualized in terms of the so called person-environment fit theory, which describes the (mis)match between characteristics of individuals and their work environments, in particular the match between the needs of a person and the supplies in the environment pertaining to the person's needs contribute to job satisfaction [16] . In the literature, different definitions of a need can be found. While there are definitions of needs from a pragmatic (i.e., whatever is required for health or comfort) or economical viewpoint (i.e., the ability of people to benefit from health care provision), we adopt a societal viewpoint of a need (i.e., felt, expressed, normative and comparative needs) [17] . Especially, we focus on felt needs (equal with subjective "wants") as well as expressed needs (where "felt needs" become a demand) to determine the gap between the current condition and a wanted condition from a subjective viewpoint [18, 19] .
Based on the presented theoretical background we aim to address the following research questions: 1) What is the prevalence of work-related intervention needs among medical assistants? 2) How can those work-related intervention needs be clustered? 3) Are the clustered work-related intervention needs associated with sociodemographic or practicerelated determinants?
Materials and methods

Sample
Data collection was carried out between September 2016 and April 2017. Participants could choose between a postal and an online survey to provide their data. MAs were recruited throughout Germany with the support of multipliers and various communication channels, as detailed elsewhere [9] . Briefly, the study was advertised in the members' magazine of the Association of Medical Professionals (VMF e.V., which represents MAs) as well as published on the homepages of the Association of Statutory Health Insurance Physicians and State Medical Association. Furthermore, physician offices and professional MA schools were contacted. Eligible participants were either on current training or held a degree as a MA. The study was approved by the Ethics Committee of the Medical Faculty of the Heinrich-Heine-University of Düsseldorf (ethic registration number: 4778).
Questionnaire
The questionnaire covered socio-demographic variables, data on occupational activity and current employment, job satisfaction, health status, involvement in patient care and desired work-related improvements. The questionnaire section on desired work-related improvements has been developed by our group based on insights from prior qualitative interviews with 26 MAs [7] . The final questionnaire assessing work-related intervention needs comprised 20 items (see Table 2 ). The topics that were covered included working conditions, work organization, rewards from the supervisor, task-related independence, working climate and leadership. Items were presented as statements and the following response categories were provided: "Yes, I would like this", "This need has already been met" and "No, I don't need this". This response format had been developed and used in prior research [20] . Basic psychometric properties of this instrument will be presented in this report (see below).
Statistical analyses
First, we carried out descriptive analyses by determining the prevalence of each work-related improvement need based on the above-mentioned three response categories. Second, to identify dimensions of needs, an exploratory factor analysis (EFA) was performed (i.e. varimax rotation). Therefore, to specifically capture expressed needs, we dichotomized the response categories into "Yes, I would like this" (scored as 1) versus "This need has already been met" or "No, I don't need this" (scored as 0). To measure correlations between variables (i.e., the correlation matrix) we computed a matrix of tetrachoric correlations for binary variables, as we used only two response categories in our analysis and it has been shown that fewer than four response categories lead to decreasing reliability and validity when applying an EFA [21] [22] [23] . The aim of the EFA was to reduce the number of variables by combining variables into independent factors. Those factors were considered to represent subscales, which we will refer to as dimensions in the remainder of the paper. We calculated Cronbach's α coefficients to assess the internal consistency of each dimension. Third, we sought to identify determinants of needs. The selection of potential determinants (i.e. the independent variables) was based on prior studies on working conditions in primary care practice teams [8, 24, 25] . Data on determinants was entirely based on reports of the participating MAs and included: -Age in years, which was categorized into tertiles (i.e.
18-35 years, 36-45 years, ≥ 46 years) -Marital status which differentiated between being single or in a partnership -Three gross income categories (≤1499€, 1500-1999€, ≥2000€) -Total years employed in the MA profession (including years in training), categorized based on tertiles (i.e. ≤10 years, 11-20 years, ≥21 years) -Physician office type, dichotomized into working for a general practitioner or any type of specialist -Employment status was either full-time or parttime/mini-job -Self-reported leadership responsibility was categorized as "yes" or "no" -The number of medical assistants in the employing practice was categorized based on tertiles (1-3 MAs, 4-6 MAs, ≥ 7 MAs) -The number of physicians in the practice was categorized based on tertiles (1 physician, 2 physicians, ≥ 3 physicians) -Practice size was calculated by the number of MAs and physicians in a practice (1-5 employees, 6-10 employees, ≥ 11 employees) -Practice location was defined as rural area (< 20,000 inhabitants), small city (20,000 to 100,000 inhabitants) or large city (> 100,000 inhabitants)
The dependent variables were dimensions of desired work-related improvements. To create such variables, we calculated dimension-specific sum scores (i.e. the respective number of desired workrelated improvement), which were categorized into three groups:
-No desired work-related improvement (a score 0 on the respective subscale) -Some desired work-related improvements (a score higher than 0, but lower than the maximum score) -Many desired work-related improvements (maximum score on the respective needs subscale).
This three-level categorization was chosen, first, because the dichotomization of needs had implied information loss (e.g. maximum needs vs lower; or any versus none); and second, because the categorization we used to some extent harmonized the outcomes which had varying score ranges (i.e. the lowest category reflecting the lowest score and the highest category the maximum score).
Associations between potential determinants (i.e. independent variables) and dimensions of desired workrelated improvements (i.e. dependent variables) were examined by ordinal logistic regression. The results of the calculated ordinal logistic regressions are shown as odds ratio (OR) with 95% confidence intervals (CIs).
For each potential determinant and each outcome variable unadjusted as well as age-adjusted models were initially computed. We did not further adjust for gender since our study population was almost exclusively comprised women (see below). Next, ordinal logistic regressions with backward selection were run to identify statistically independent determinants. Starting with all variables in the model, all variables above the model fit criterion of 0.2 -which is a recommended threshold [26] -were excluded from the model. This process was repeated until no further variables could be excluded. All analyses were carried out using SAS.
Results
The results section is organized in line with the three research questions presented in the introduction. After a presentation of the characteristics of the study sample, we will first show the distribution of the work-related intervention needs. Second, results from factor analysis are presented to identify if/how the work-related intervention needs clustered. Finally, ordinal logistic regressions (with backward selection) estimates are shown which analyze if the clustered work-related intervention needs are associated with sociodemographic or practicerelated determinants.
Study sample
A total of 994 MAs participated. Due to the research focus of this report, the sample was restricted to those in employment (n = 887). Virtually all participants were female (98.4%) with a mean age of 39.3 years (standard deviation (SD) = 11.4, see Table 1 ). About every second participant was in a partnership (50.7%). Most MAs held a secondary school certificate (74.6%) and worked fulltime (59.2%) with a monthly gross salary of up to 1999€ (58.5%). As much as 63.4% of the MAs had less than 20 years of work experience. The proportion reporting to work for a general practitioner or a specialist was almost equal (47.7 and 52.3%, respectively). The mean reported practice size in terms of staff members was 9.0 (SD = 5.4). Most practices were located in small cities (42.0%) followed by large cities (38.9%) and rural areas (19.1%).
Distribution of the work-related intervention needs
Desired work-related improvements can be found in Table 2 . The most frequently expressed need pertained to a higher salary (87.0%). At least three out of four MAs expressed a) the need for less documentation during work (76.0%), b) for more recognition from society (75.4%) as well as c) for educational opportunities related to organizational leadership for supervising physicians (75.1%). Two thirds reported needs pertaining to less multitasking at work. Overall, there were 11 needs with at least 50% agreement among MAs. Irrespective of the particular type of need, 97.3% of the participants expressed any need and, on average, 10.3 needs were reported (SD = 3.9). Occupational features which were reported not to be needed pertained to, for instance, making home visits (63.7%) and to advise patients about their disease (51.9%). Moreover, additional breaks (51.2%) and different opening hours of the practice/ clinic (49.9%) were also often reported not to be needed by the MAs.
Besides the above-mentioned needs, there were also needs that had already been met. Any need for more responsibility was reported to be already met by 51.3%, as was the need for a greater scope of action and freedom of choice (41.1%).
Clustering of work-related intervention needs
After descriptive analyses, we performed the exploratory factor analysis (EFA). As mentioned above, the desired workrelated improvement variables were dichotomized into yes ("Yes, I would like this") versus no ("No, I don't need this" or "This need has already been met") for this purpose. Factors were identified based on the screeplot. Also factor loadings for the individual items had to exceed approximately 0.50 to be considered [27] . We initially ran an EFA with all 20 items. Ultimately, a total of 12 items remained after stepwise exclusion of items which failed to exceed the predefined factor loading threshold. The remaining 12 items clustered into 3 dimensions (see Table 3 ) labeled "working conditions" (5 items), "reward from the supervisor" (3 items) and "task-related independence" (4 items), respectively. The dimension "working conditions" (potential score range = 0-5; Cronbach's α: 0.65) was composed of four desired work-related improvements regarding a lower workload, additional breaks, reduced multitasking, and the change of opening hours of the practice/clinic (see Table 3 ). "Reward from the supervisor" (potential score range = 0-3; Cronbach's α: 0.70) captured the desire for more appreciation for one's work from the supervisor, more understanding by one's supervisor and a higher salary. The desire for a greater scope of action, more responsibility and advising patients about disease independently formed the dimension "task-related independence" (potential score range = 0-4; Cronbach's α: 0.61).
Association of sociodemographic and practice-related determinants with work-related intervention needs
As presented in Table A1 -A3 (see Additional files 1, 2 and 3), unadjusted ordinal logistic regression models suggested some determinants for each dimension. After adjustment for age, however, nearly all associations were attenuated and rendered statistically non-significant. Thus, the age of MAs largely explained our initial observations. Only the following few associations persisted: having a high salary (≥2000€) versus the lowest salary category (≤1499€) related to a greater need for task-related independence (OR = 1.59, 95%-CI: 1.16-2.20) as well as a greater need for reward from the supervisor (OR = 1.53, 95%-CI: 1.12-2.09). After age adjustment also the association between having a leadership position and the need of greater taskrelated independence remained significant (OR = 1.78, 95%-CI: 1.37-2.32). Similar associations were found for the number of MAs in a practice and higher desire for rewards from the supervisor (OR = 1.60, 95%-CI: 1.13-2.26). Both, the increasing number of practitioners in a practice (OR for ≥3 practitioners versus 1 practitioner = 0.60, 95%-CI: 0.44-0.94) as well as the overall practice size (OR for 6-10 employees versus 1-5 employees = 0.58, 95%-CI: 0.40-0.98 and ≥ 11 employees compared to 1-5 employees = 0.60, 95%-CI: 0.41-0.91) were associated with decreasing reported needs regarding the working conditions. Finally, the ordinal regression models with backward selection were run. Associations were only found for one single outcome variable, that is, task-related independence (the other data are not shown). Specifically, we found that the longer a MA worked in the MA profession the more task-related independence appeared to be needed (OR for 11-20 years versus ≤10 years = 2.12, 95%-CI: 1.37-3.28; OR for ≥21 years versus ≤10 years: OR = 2.20, 95%-CI: 1.46-3.32). Further, the odds of expressing a need for greater task-related independence were higher when one reported to hold a leadership position versus not (OR = 1.64, 95%-CI: 1.16-2.33).
Discussion
To our knowledge, this is the first study to explicitly examine MAs' desired improvements regarding their working conditions. We found that MAs generally reported high levels of such needs. Specifically, the need for higher reward from the supervisor, in terms of a higher salary, more recognition from society and more recognition and understanding from the supervisor, was mentioned frequently. Additionally, educational opportunities related to organizational leadership for supervising physicians represented a highly prevalent need. Needs pertaining to less documentation and less multitasking at work were also often stated. Further, our study identified three dimensions of needs, which captured working conditions, rewards, task-related independence. While we examined a large set of potential determinants of those different dimensions of needs, we found only very few associations.
Findings in light of prior studies
Our study results are in line with previous studies, showing that across all inquired aspects, the satisfaction with income as well as the perceived recognition for their work from society is rather low among MAs [24, 25, 28] . All those earlier studies used a seven point Likert-scale (from 1 = extreme dissatisfaction to 7 = extreme satisfaction) to collect data on work satisfaction. Summarizing all three studies [24, 25, 28] , MAs reported their satisfaction with income with mean values of 4.62 (SD = 1.68) [28] , 3.44 (SD = 1.9) [25] and 3.89 (SD = 1.79) [24] . Since the nature of data from those studies is different from data on expressed needs, as gathered in our study, a comparison of those results cannot be performed easily. Nevertheless, it seems plausible that a low rating of one's satisfaction with income translates into the experience of a need for higher income. While some of the needs expressed in our study may be rather specific for the MA occupation (e.g., to independently advise patients about their disease, make home visits etc.), there may be needs, which are likely prevalent across many types of occupations (e.g., the need for a higher salary). The issue of a low salary remains a crucial aspect nonetheless: The average monthly gross salary of fulltime employees in the service sector in Germany has amounted to 3,719€ in 2017 [29] . MAs usually receive a gross salary far below that average. In our study, for instance, only 58.2% of MAs working full-time reported to receive a gross salary of at least 2,000€. Close associations of low income with poor health have repeatedly been documented [30] [31] [32] and should be considered when addressing needs to improve the working life of MAs.
Desired work-related improvements concerning organizational processes such as better organization of practice/clinical procedures as well as the availability of more staff at the workplace were reported frequently. The challenges of staff shortage are widely reported throughout medical professions (e.g. nurses) due to economical restrictions and shortage of qualified personal [33] .
Furthermore, previous studies addressed one's opportunities (or lack thereof) to choose one's own strategies to fulfill occupational tasks [24, 25, 28, 34] and the influence at work (e.g. the amount and content of work) of MAs [34] . All studies showed that MAs are dissatisfied with their freedom and opportunities to choose their preferred working strategies, and this dissatisfaction was specified in greater detail in our study: we found that MAs wanted less multitasking, which indicates that MAs cannot adopt their own working routines and have to fulfill several tasks at the same time. Additionally, most of the MAs in our study reported the need for less documentation. Earlier studies used instruments, which are not MA-specific, i.e. the WarrCook-Wall job satisfaction scale [24, 25, 28] as well as the survey of organizational attributes for primary care [24] and the Copenhagen Psychosocial Questionnaire (COP-SOQ) [34] . In one study, those instruments were supplemented by a few questions regarding training facilities [25] . In contrast, we developed a questionnaire based on indepth discussions with MAs, which specifically inquired after the improvements they felt to need. Likely, this has contributed to the completeness of our tool (i.e. all relevant aspects were measured). Accordingly, we contribute novel items measuring relevant aspects that have not yet been considered. Among those aspects are the need related to the reduction of documentation duties in day-to-day work, which ranked second in terms of frequency (76.0%). Another aspect that has been reported by more than half of the MAs (55.7%) pertained to the need for more staff at the workplace. Some studies already included the quality of leadership of the supervising physicians of MAs [24, 34] . Our study complements that evidence by finding that three-quarter of the respondents wished for special educational opportunities for their supervising physician related to organizational leadership skills.
Needs related to the reduction of specific demands (e.g., multitasking) combined with needs for increased rewards from the supervisor (e.g., income and recognition) are in keeping with the theoretical framework underlying the effort-reward-imbalance (ERI) model. The ERI model, which is (among other models, e.g., jobdemand-control model [35] , model of organizational justice [36] ) a well-established theoretical model in work stress research, assumes that work stress is likely experienced when one's perceived effort exceeds the rewards an employee experiences at work [37] . The ERI questionnaire has frequently been used to measure psychosocial working conditions in different occupational groups. In a previous report from our study, we found that almost two thirds of the MAs reported work stress according to the ERI model [9] . As previous research has repeatedly shown, high ERI levels are associated with poorer self-reported health, depressive symptoms and anxiety levels in health care professionals, reduced quality of patient care as well as the intention to leave one's profession [9, [38] [39] [40] . Among MAs, in particular reward in terms of recognition from the supervisor seems to have an important role in this context, as our study suggests. Lacking support and recognition from the supervisor is strongly associated with an increased risk of burnout and decreasing job satisfaction [41] . Since mental illnesses are highly prevalent in health care professionals [42] , social support from the supervisor may reduce the risk of poor mental health [43] . Furthermore, poor quality of leadership is negatively associated with job satisfaction [34] as well as the intention to leave one's profession [4, 24, 44] . In our study, most of the MAs reported the need for educational opportunities for supervisors to develop/improve their leadership skills. Addressing the expressed needs may not only be important to attract or retain an adequately sized and skilled MA workforce, but is also relevant to the MAs' health as well as to patients' safety [9] .
The final logistic regression model with backward selection showed only few significant associations, and those were limited to the outcome variable "task-related independence". Specifically, the longer MAs had been working in the MA occupation, the higher was the reported need for more task-related independence. One approach to increasing work-related independence is to engage into ongoing education [45] . About 35% of our study participants had already taken part in further training courses, and 55% wanted more training opportunities. In another previous study among MAs [25] , 90% of a total of 410 medical assistants working at a general practitioner's practice had taken part in further training in the past three years, mainly related to quality management or vaccination assistance. Further, in that study MAs explained to take part in further training because of general interest (85.2%), to develop professionally (74.5%) as well as to keep up with developments in the practice (53.6%). The high motivation for further training should be supported by supervisors financially, but also through subsequent delegation of appropriate tasks to MAs. Due to their higher qualification and performance of additional or more complex tasks, supervisors are also to increase the salary of MAs accordingly. One may speculate that this consequence may be a reason for physicians not to support further training of MAs [7] .
In summary, the three identified work-related dimensions are partly comparable to the three dimensions of the self-determination theory (SDT) (i.e., competence, relatedness and autonomy). Whereas we found the dimensions "working conditions", "reward from the supervisor" and "task-related independence", the SDT conceptualizes the fulfillment of basic psychological needs for "competence", "relatedness" and "autonomy", respectively, for being optimally motivated and experience well-being at the workplace [46] . While the SDT attributes great meaning to the "autonomy", the items making up the the dimension "taskrelated independence", have not been highly prevalent in the present study. One explanation may be that the needs regarding task-related independence are partly doubleedged, that is, on the one hand there is hope for receiving more responsibility with potentially higher remuneration versus on the other hand the concern of increasing stress levels (e.g. expanded working hours when doing home visits) with possibly no increased remuneration.
As a previous study found, the fulfillment of the needs included in the SDT is associated with the personalenvironmental fit (P-E fit) theory [47] . The P-E fit theory describes the (mis)match between characteristics of individuals and their work environments [16] . One can therefore assume, that reporting (numerous) needs may indicate a P-E misfit, which may lead to burnout and turnover intentions [48] .
Implications
Based on our findings, various starting points for interventions to improve the working experience of MAs can be identified. Previous studies among nurses which are in a profession somewhat comparable to MAs in terms of patient contact and many other working conditions found, for instance, that nurses mainly consider individual-level strategies instead of organizational-level strategies when facing work stress, that is, reliance on adjustment of their emotional, cognitive or behavioral self-regulation and functioning to improve their occupational experiences. Another strategy among nurses is to either change the employer or to even leave the profession [6] . Exit from the profession would of course not improve the working conditions of the remaining nurses (or in our study MAs) because of the reported lack of staff at their workplaces. We found in a prior qualitative study that MAs do not feel that there are any preventive strategies or coping strategies that can be applied during working hours besides to simply continue with their occupational tasks one after the other [7] . Studies among nurses might suggest preventive approaches that are potentially useful for MAs, since availability of data for MAs is currently low. A study among nurses found that they apply so-called selection, optimization and compensation (SOC) strategies to cope with their work conditions [49, 50] . These strategies aim for an efficient use of (remaining) individual resources. In order to ensure the maintenance of functioning and the minimization of losses, the selection of functional domains on which to focus one's resources, the optimization of existing potential and the compensation for losses are at the core of these strategies [49, 50] . Evidence showed that using SOC strategies at work is conducive to nurses' job performance under high workload levels and can help employees compensate for resource losses, resulting in higher work ability [51] . Nevertheless, it is suggested that these strategies are only effective within a supportive work environment and on an organizational level [50, 51] . Therefore, in the light of our study, MAs are unable to fully attain their reported desired work-related improvements on their own, but are dependent on external support. Another set of individual strategies relates to "job crafting" [52] (i.e. the redesign of work characteristics initiated by the employees themselves), which can be potentially useful to adjust job demands or to increase job resources. This implies that health care professionals might take the initiative to ask for support, feedback and training [53] . MAs therefore might be able to shape their working conditions to a certain extent with redesigning work characteristics and enhancing job resources.
Other strategies, which could be effective in improving working conditions and staff retention, could address organizational aspects. In this study most of the reported needs were structural or organizational (e.g., income, documentation effort, multitasking, staff) and thus only partly amendable to intervention by the MAs themselves (e.g. through SOC-strategies). Especially, the income of MAs has already been discussed as a precarious employment characteristic. Salary increases in collective wage agreements have been initiated with the hope of increasing the attractiveness of the profession [54] . Still, only few registered doctors comply with those agreements and simply pay the minimum wage [6] . To improve this situation of MAs, it needs to be ensured that all medical practices and clinics comply with the collective wage agreements. Alternatively, the minimum wage (currently at € 9.19 per hour in Germany) should be raised through legislative action. Another aspect would be to allow specialized MAs to bill the specific health care services they provide. In Germany, MAs can take part in training courses as so called care assistants in physicians' practices (VERAH®) which is supposed to reduce the workload of the general practitioners [25] . In comparison to MAs, VERAHs additionally monitor and coordinate services, prevention management, case management and home visits on their own. Increasing the opportunities to account for services done by non-physician health care professionals could lead to an additional income for MAs [25] . One needs to bear in mind though that while such expansion of the responsibilities of MAs may increase their income, it will likewise increase their overall workload.
In addition to income, some other improvement needs could be met or reduced through MAs' supervisors. In our study, most of the MAs reported to need more understanding and appreciation from their supervisor as well as educational opportunities related to organizational leadership for physicians. The Federal Medical Association ("Bundesärztekammer") in Germany has developed a curriculum medical leadership which is designed for medical professionals from inpatient and outpatient care in leadership positions, but which is not mandatory for future physicians or practitioners. So far, different kinds of leadership development programs for physicians with the aim of an increased self-assessed knowledge and expertise have been evaluated [55] . It may be recommendable not to limit such development programs to physicians, but to improve the understanding and communication across professional groups through the inclusion of MAs [55] . In addition to physicianspecific leadership development programs, so-called health circles may be implemented. Within these discussion groups, physicians and MAs can take shared responsibility in identifying problems and strategies to solve those problems on an organizational level [56] . Further, highly context-specific interventions strategies may be developed jointly by MAs and their supervisors with the help of external facilitators. Previous studies found that leadership is directly and indirectly affecting employees' health at the workplace. Leaders may influence the working climate, promote healthy work designs or function as a role-model regarding healthy behavior [57] . Furthermore, poor leadership seems to be associated with adverse health outcomes among the subordinates (e.g. burnout) [58] [59] [60] [61] . The special working relationship of MAs with physicians, in particular in small outpatient care practices, presents a challenge though: since there are no employee representatives in outpatient practices with few MAs (in contrast to most inpatient clinics), MAs would have to contact or criticize their supervisor directly, who is also their employer and of whom they are thus financially dependent. This might be a reason why MAs rarely join a professional association or insist on changing working conditions [6] .
Overall, our study did not identify compelling determinants of needs among MAs, which implies that there are no specific subgroups that have to be taken into account when planning interventions. Instead, all MAs should be targeted. Work stress may be interpreted as one reason for the development of work-related improvement needs. A previous study of Viehmann et al. [8] examined the associations between stress and practice characteristics as well as individual characteristics and showed similar results. Only age and work experience, as interrelated factors, were associated with stress. Therefore, the study also indicates a need for interventions addressing the entire MA population and not specific subgroups. To identify which specific work-related intervention needs might be prevalent within an individual practice, the implementation of risk assessments, which are mandatory for employers in Germany and other western countries [62] , is desirable.
Strengths and limitations
Since our data is based on a cross-sectional study design, statements on causal relationships cannot be made. However, causality is not important for the interpretation of the prevalence of desired work-related improvements. Since the study population was recruited through various pathways, the number of contacted MAs is not known and therefore no response rate can be estimated. Additionally, selection bias cannot be excluded, since study participants might have been more (dis)satisfied or interested than other MAs, who did not participate. Our instrument captured needs, which have been expressed in prior qualitative interviews. This feature maximized the likelihood that we measured the full scope of needs that matter to MAs. While some MAs might have reported any needs they have, others may only have reported needs, which they thought would be susceptible to intervention. This could either lead to over-or underestimation of needs. Additionally, while the questionnaire and its response options have been developed to capture needs of MAs with high validity, the response format is not ideal for exploratory factor analysis, as only two response categories were and a higher number had been preferable for psychometric analyses. Consequently, our EFA was based on a tetrachoric matrix which is nevertheless a suitable approach [22] . Finally, as the EFA suggested factors with only three to five items, the internal consistency was somewhat low (Cronbach's α between 0.61 and 0.70), but nevertheless seems acceptable given the low number of items and restricted score range [63] . Regarding the representativeness of our study population, the population characteristics are comparable to those of a representative study among MAs in Germany [8] . Further, the characteristics of the recruited study population were almost identical to the corresponding characteristics according to data from Federal Statistical Office on the MA population in Germany (i.e., age, gender and working arrangements) [64] .
Conclusions
Our study showed high prevalence rates of desired work-related improvements among medical assistants. In particular, needs regarding reward from the supervisor, such as income and recognition, were frequently mentioned and should be considered when planning interventions. Since the needs are distributed irrespectively of sociodemographic or practice-related characteristics, interventions should target and reach all MAs.
